ABSTRACT -This study presents the first Devonian palynological record in the Zenta Range in Eastern Cordillera, Argentina. Two associations were recognized on the basis of differences in palynomorphs and palynofacies. The palynoassemblage AL1, from the lower part of the outcrop, is characterized by chitinozoans, such as Cingulochitina sp. cf. C. serrata and Hoegisphaera sp. cf. H. glabra, accompanied by a few species of phytoplankton, which suggests the Lochkovian s. l., and palynofacies indicate a marine paleoenvironment. The appearance of Diboliporites farraginis in the palynoassemblage AL2 suggests a Middle Devonian. The concurrence of some fresh or brackish water taxa, sporomorphs and very few acritarchs, denotes littoral conditions in this part of the succession. The transgression for the Early Devonian is recorded in AL1.
INTRODUCTION
The Zenta Range (Figure 1 ) covers a surface of over 15,000 km 2 in the northern provinces of Salta and Jujuy, Argentina, reaching up to 5,000 m above sea level. In Jujuy, it comprises one of the main mountain chains on the east flank of the Eastern Cordillera. Several localities have been surveyed stratigraphically and palynologically (Vergel et al., 2008a) . This study presents a detailed palynological analysis recovered from a succession at Abra Límite locality (23º10.858' S, 65º0.343' W). This locality, begins over a polimictic conglomerate with Fe nodules and comprises heterolithic facies at the base followed by thick packages of sandstones interbedded with less thick beds of conglomerates and shales to fine-grained sandstones (ca. 250 m thick) and finishes with a greenish-grey diamictitic bed (ca. 50 m thick) in unconformable contact (Figure 2) .
The stratigraphic distribution of the species is analysed and compared with their global ranges to assess the age and correlation of the assemblage. Palynofacies and taphonomical features are considered in order to improve previous palaeoenvironmental interpretations.
STRATIGRAPHY
The stratigraphic units of the Late Silurian to Devonian rocks from northern Argentina and southern Bolivia have been assigned to supersequence hierarchies by Starck (1995 Starck ( , 1999 . This includes a Silurian-Jurassic tectonic-stratigraphic interval that is divided into two units separated by a regional unconformity at the end of the Devonian. In the first SilurianDevonian unit, the Cinco Picachos, Las Pavas and Aguaragüe Supersequences are characterized by stacked, kilometre-scale, coarsening-upward shale and sandstone facies bounded by first order flooding surfaces. Under this scheme, at the Eastern Cordillera, the Baritú and Porongal formations are part of the Cinco Picachos Supersequence. The lower Baritú Formation comprises a sequence of coarsening-upward facies with a strong cyclicity. These facies become more arenaceous with medium scale crossbeding at the top. Several invertebrates, like Australocoelia tourteloti, Australospirifer antarcticus and trilobites have been found in this unit, which indicates the Early Devonian (Cuerda & Baldis, 1971; Turner, 1972) . The Porongal Formation consists of conglomerates with interbedded mudstones. The Las Pavas Supersequence, at
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the Eastern Cordillera, is constituted by the Pescado and Cerro Piedras formations, the former composed of crossbedding fine-grained sandstones with interbedded grey to dark grey carbonaceous shales. The Cerro Piedras unit has the highest fossil content with plant remains, trilobites, pelecypods, brachiopods and gastropods. Begining with a polimictic conglomerate and following upward by dark green to black shales (Padula et al., 1967; Aceñolaza et al., 1999) . Padula et al. (1967) correlated the Cerro Piedras shales with the Icla Formation. This succesion ends with an unconformable surface where Upper Palaeozoic sediments are deposited (Padula et al., 1967; Cuerda & Baldis, 1971; Starck et al., 1993a,b) .
MATERIAL AND METHODS
Seven samples (BAFC-Pl 2086 to 2092) were collected from a succession, of dark grey laminated fine pelites interbedded with coarse sandstones and is considered possibly Devonian (G. Aceñolaza, pers. comm.) . The sample from the diamictite at the top (BAFC-Pl 2093) was studied by di yielding a microflora akin to the Pennsylvanian. The base of the succession, considered possibly Ordovician, is the subject of this study.
Standard palynological methods were performed to obtain organic residues from the samples. They were crushed and treated first with hydrochloric and then with hydrofluoric acid to remove carbonate, silica and silicates, respectively. The residue was sieved with a 25 μm mesh and finally mounted on slides with glycerine jelly.
The identification of palynomorphs was undertaken using both Leitz Orthoplan and Nikon Eclipse 80i trinocular transmitted light microscopes, with x1,000 maximum magnification. The photomicrographs were obtained with Motic (2.0 megapixels) and Pax-it (3.1 megapixels) video cameras and the illustrations are labelled with BAFC-Pl numbers followed by an England Finder reference. The studied samples are deposited in the Department of Geology, Faculty of Natural and Pure Sciences, University of Buenos Aires.
RESULTS

Composition of the assemblages and palaeoenvironmental considerations
The whole assemblage, recovered along the investigated interval, is composed of relatively poorly-preserved species (Appendix 1) representing diverse palynological groups such as cryptospores and trilete spores, microplankton including acritarchs and Prasinophycean, other Chlorophycean algae like Quadrisporites, and chitinozoans. The thermal maturity (TAI) varies between 2 and 3 according to the scale of Utting et al. (in Utting & Wielens, 1992) . Two assemblages are defined based on the presence of key taxa and palynofacies differences (Figures 2-3) . Palynoassemblage AL1. This assemblage comprises five productive samples of clay/siltstone beds obtained from the basal to medium portion of the outcrop (Figure 2 ). It is composed mostly of marine elements (86%) mainly represented by chitinozoans (Figure 3 ). The biodiversity is relatively high in comparison with the palynoassemblage AL2. The preservation is variable, from fairly good to quite poor, so the identification of many palynomorphs was rather difficult. The palynofacies is characterized by a high concentration of finely particulate amorphous organic matter (AOM) and a lower proportion of gelified material. A marine depocentre is supported based on the qualitative composition of the assemblage together with the palynofacies and lithology characters. Palynoassemblage AL2. This assemblage is represented by the last 80 m of the upper part below the contact with the diamictite. It is comprised of predominantly continental elements (97%), including spores (65%) and fresh to brackish water microplankton characterized by species of Quadrisporites (32%). The biodiversity decreases with respect to the underlying assemblage and taxa, such as acritarchs and chitinozoans, are rare to absent, respectively (Figure 3) . Dark cuticle composes the majority of the phytodebris. It is noteworthy that the brackish specimens, like Quadrisporites spp., ?coenobial algae, and only one spore tetrad ( Figure 4M ) occur in the uppermost sample (BAFC-Pl 2092, see Figures 2-3).
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The palynofacies variations support palaeoenvironmental changes during the deposition of the succession. It is likely that the low proportion of marine elements, the high occurrence of miospores and the appearance of Quadrisporites spp. in the AL2 are evidence of littoral to brackish palaeoenvironments developed in this region.
Age assessment and correlation Palynoassemblage AL1. The presence of Hoegisphaera sp. cf. H. glabra ranging from the Upper Lochkovian and to the Givetian (see Grahn et al., 2003; Grahn, 2005) , suggests a Lochkovian (?Late Lochkovian) age, supported by the cooccurrence of species with affinity to Angochitina chlupaci, characteristic of the Lochkovian strata for the Northern Hemisphere such as in Canada (Achab & Asselin, 1993; Burden et al., 2002) , Czech Republic Fatka et al., 2003) , Bulgaria (Lakova, 1993) , the Balkan Peninsula (Haydoutov & Yanev, 1997) , Austria (Priewalder, 2000) and Romania (Vaida & Verniers, 2005 ; Ancyrochitina tomentosa and Cingulochitna serrata which mark the upper part of the A. chlupaci-A. tomentosa Interval zone ranged as Middle-Upper Lochkovian (Lakova, 1993) . The fact that there are not any species restricted to the late Silurian also supports a Lochkovian s.l. for AL1. Palynoassemblage AL2. The age of this assemblage would be delimited by the appearance of Dibolisporites farraginis, a species that is noted from the Upper Eifelian to the Lower Frasnian (see di Pasquo, 2007) . This species is accompanied by Quadrisporites spp. and several other species left in open nomenclature due to the poor preservation. Thus there is a paucity of diagnostic elements which reduces the confidence of the age assignment for AL2. On the other hand, the diamictite, dated as Pennsylvanian , supports the proposition of a Middle Devonian age for AL2; Vergel et al. (2008b) indicate a Late Devonian to Mississippian hiatus at this locality.
CONCLUSIONS
The recovered palynological material provides valuable stratigraphic and palaeonvironmental information for the stratigraphy previously established without fossils for the Zenta Range in northwestern Argentina. The stratigraphic distribution of taxa together with palynofacies differences support the recognition of two associations. The palynoassemblage AL1 is dated as Lochkovian s.l. based on the chitinozoans primarily, whilst the appearance of Dibolisporites farraginis in the palynoassemblage AL2 suggests a Middle Devonian age.
The lower part of the outcrop here studied bearing the AL1, is likely attributed to the Baritú and Porongal formations (Cinco Picachos Supersequence) in agreement with Starck (1999) , although the presence of chitinozoans and other phytoplankton species enable us to reinterpret it as a marine palaeoenvironment. Instead, the upper part of this outcrop bearing the AL2 agrees with the littoral to proximal shelf Pescado and Cerro Piedras formations (Las Pavas Supersequence).
The proposed transgression for the Early Devonian, which marks the origin of the basin expansion, is registered in the palynoassemblage AL1 based on the presence of several marine taxa. In contrast, the abundance of some brackish elements such as Quadrisporites variabilis, Quadrisporites granulatus, ?coenobial algae and continental sporomorphs, the scarcity of acritarchs and the lack of chitinozoans in the palynoassemblage AL2 denote a littoral depocenter in the upper section of the studied outcrop. 
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